Abstract. We prove a Serrin-type regularity result for Leray-Hopf solutions to the NavierStokes equations, extending a recent result of Zhou [28].
Conditional regularity results for the Navier-Stokes system
Let Ω be a domain in R n , n ≥ 3, and let T > 0. On the space-time region Ω×[0, T ] we consider the Navier-Stokes equations
together with the divergence condition
for a velocity field u = (u 1 , . . . , u n ) and an associated pressure function p. Given any smooth initial velocity distribution u 0 vanishing on ∂Ω and imposing the boundary condition
we seek to find a smooth solution (u, p) of (1)- (3) for all T > 0 such that u = u 0 at t = 0. By work of Leray [15] and Hopf [12] there always exists a global weak
(Ω)) to this problem. However, in contrast to the case when n = 2, where the global existence of a smooth solution was shown by Ladyzhenskaya [13] , [14] , for n ≥ 3 so far a smooth solution is only known to exist for short time. On the other hand, it is well-known that the It is therefore conjectured that the Leray-Hopf solution actually is smooth and provides the desired global extension of the known local classical solution. The existence problem is thereby substituted by the problem of proving regularity of weak solutions of the Leray-Hopf type. The situation is similar in the case when Ω = R n or in the spatially periodic case where we consider only (1), (2) with smooth data u = u 0 at t = 0 either having compact support or being spatially periodic.
Throughout the remainder of this paper we focus on the case when Ω = R n or when u is spatially periodic.
As was first shown by Serrin [18] , under certain additional hypotheses a LerayHopf solution indeed is regular; independently, this was also shown by Ohyama [16] . To state this result we introduce the space
with norm
is a weak solution of the Navier-Stokes system (1)- (3), and assume in addition that u ∈ L 
is satisfied.
The following result is due to Berselli-Galdi [5], Theorem 1.1 and Theorem 3.3; some technical improvements were later obtained by Zhou [26] .
